In a recent editorial, Michael Dieter raised the thought-provoking question, Are there specific pollutants or categories of pollutants that influence evolutionary processes (1) ? The answer to this question, based on theory and precedent, is clearly yes. However, I question whether such effects, in themselves, warrant identification and quantification. A strikingly visual example of pollution affecting evolution is the darkening of the peppered moth in response to the elimination of lichens and darkening of trees by soot, as discussed by Dieter (1) . A more recent example is the development of pesticide-resistant fish in the delta area of Mississippi in the United States. In response to the selective pressures exerted by intensive organochlorine insecticide usage in this agricultural region, genetically altered strains of fish have emerged that are up to 500-fold more resistant to the toxic effects of pesticides such as endrin, strobane, and heptachlor (2) . A single pesticide-resistant mosquitofish was shown to be capable of depurating sufficient endrin into 10 1 of water to kill all nonresistant fish occupying the same aquarium (3). In another example, insecticide-resistant green sunfish readily subsisted on insecticideresistant mosquitofish that contained 25 ppm endrin, whereas nonresistant sunfish died shortly after consuming the insecticide-laden mosquitofish (3) .
The implications of such insecticideresistance to food-web integrity and ecosystem structure may be profound. For example, increased trophic transfer of toxicants due to resistance could result in deleterious effects on consumer species, including humans, resulting in reduced species diversity and modified food webs. In the examples above, the peppered moth and fish were not responding to a specific characteristic of the pollution that affected evolutionary processes; rather, evolutionary processes were responding to the stress placed upon the populations. As a result, organisms were selected that were better suited to survival in the polluted environment. Studies at the cellular level have demonstrated that mutagenic chemicals can enhance the rate of development of genetically altered populations (4); however, evolutionary processes will respond to any selective pressure exerted on a population irrespective of the toxicological mechanism responsible for the pressure. Accordingly, I suggest that emphasis need not be placed on identifying and quantifying pollutants that affect evolution. Rather, emphasis needs to be placed on identifying and quantifying pollutants that elicit ecosystem-level alterations that may ultimately result in changes in ecosystem structure due to evolutionary and other processes.
Model ecosystems have traditionally been used to assess the effects of pesticides and other toxicants on ecosystem integrity. Such model ecosystems have ranged from large man-made enclosures (mesocosms) designed to mimic the natural environment to bench-top-scale microcosms that incorporate a few, well-defined ecological parameters to be measured after toxicant administration (5, 6) . The U.S. Environmental Protection Agency recently announced that it is significantly curtailing the requirement for model ecosystem studies as part of the pesticide registration process [as discussed by Landis et al. (7)].
This decision was based on the conclusion that such studies generally did not contribute substantial additional information to the pesticide hazard assessment process. As expected, this decision has precipitated an uproar among environmental toxicologists who believe that such a decision will create a hole in the pesticide hazard assessment process through which ecotoxic pesticides may pass unnoticed.
The hazard evaluation of environmental toxicants has historically relied heavily on the assessment of the toxicity of the chemical to individual species that occupy discrete compartments within an ecosystem (i.e., primary producers, herbivores, carnivores) (8) . Though often criticized as a simplistic approach to the protection of complex ecosystems (6, 9) It is unlikely that a thorough assessment of ecosystem-level hazards associated with environmental pollutants will ever be achieved through the use of a single analytical or toxicological assay. Rather, a holistic approach is required for such a multifaceted endeavor that would include the following: 1) physical/chemical characteristics of the pollutant must be evaluated to identify potential interactions between the pollutant and biotic/abiotic components of ecosystems. 2) Toxicity of the pollutant to individual species occupying various key niches within the ecosystem must be experimentally determined. 3) Structure-activity analyses must be used to predict ecosystem-level effects based on effects observed previously with similar chemicals. 4) Model ecosystems must be used to validate ecosystem-level effects of the pollutant that would be predicted from results generated under steps 1-3 and identify possible unexpected ecosystem-level effects. 5) Finally, retrospective environmental monitoring is warranted to either confirm the maintenance of ecosystem health or to detect deleterious effects that escaped detection by the prospective studies. This approach is not inexpensive and not without uncertainty. However, with our currently limited understanding of the effects of pollutants on ecosystems, we cannot afford to cut corners. Evolution of organisms occurs in response to environmental change. While environmental changes due to pollution are generally reversible, evolutionary changes are often irreversible, thus bestowing an environmental legacy that extends beyond the fate of the pollutant in the environment.
